Quantum Clock Sync

Oskar van Deventer, TNO, 11 August 2025

These slides articulate the quantum clock sync challenge
* Functional blocks ( ,~,14,0,0)
* Sync model ()

The purpose is a proper problem definition for a wish
invention to improve clock synchronisation with quantum
entanglement

Challenge: design tosyncl between Alice and Bob
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Functional blocks

 :(Clock
Bob has a clock that he wishes to synchronise with Alice’s clock

e [I: Quantum Sync
Both Alice and Bob have this magic box with entanglement and all
kinds of QNIs and other functionalities

* N Syntonizer Source
This source provides a perfect sine wave of one frequency both Alice
and Bob

o £: Bell State Measurement (BSM)
BSM between photons from Alice and Bob for entanglement
swapping

e g Classical communication
Classical communication (e.q. internet) between Alice, Bob and BSM



Sync model

 :The clocks of Alice and Bob are not perfect. When not
synchronised, they slowly drift apart.

 :The"botherer” represents the challenge
 He reqgularly turns off v, £, and &%
* During this off-time, the two clocks slowly drift apart
* When on again, then Alic and Bob can quantum sync again

* makeschangesto «,0,and 0 during each off time
* Random but fixed phase shift to n
 Random but fixed delay to £
« Random packet arrival for g%
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